Inactivation of catalase by phenylhydrazine. Formation of a stable aryl-iron heme complex.
Catalase promotes the H2O2-dependent oxidation of phenylhydrazine to benzene but simultaneously is subject to a pseudo-first order inactivation process. Each inactivation event is subtended by catalytic turnover of three molecules of phenylhydrazine and 52 molecules of H2O2. The dimethyl ester of N-phenylprotoporphyrin IX is extracted with acidic methanol from the inactivated enzyme, but the prosthetic heme with a phenyl sigma-bonded to the iron atom is obtained by gentle extraction with 2-butanone. The absolute chirality of N-ethylprotoporphyrin IX isolated from catalase inactivated with ethylhydrazine confirms that the prosthetic heme has the same chiral orientation in the active site as it does in hemoglobin. The known inactivation of methemoglobin by phenylhydrazine is shown to depend on H2O2 but not oxygen. The results demonstrate that the H2O2-dependent oxidation of phenylhydrazine by catalase and other hemoproteins results in sigma-coordination of a phenyl residue to the prosthetic heme iron. This process may play a role not only in phenylhydrazine-mediated erythrocyte lysis but also in the activation of guanylate cyclase.